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(57)[CLAIMS] 



[CLAIM 1] 

A sustained-release drug containing ceramic 
body characterised in that a porous bio ceramic 
body is immersed in the solution of phospholipid 
and a drug, drug containing liposome in which 
the drug is sealed in the liposome comprising 
the phospholipid is carried in at least a hole of 
the porous bio ceramic object, and after that, 
the drug containing liposome dried by the 
removal of the solvent in the solution is carried. 
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[CLAIM 2] 

The sustained-release drug containing ceramic 
body of Claim 1 wherein the ceramic object is a 
calcium-phosphate type compound whose Ca / 
P atomic ratio is 1 .4-1 .75. 



[CLAIM 3] 

A usage method of the sustained-release drug 
containing ceramic body, in which a porous bio 
ceramic body is immersed in the solution of 
phospholipid and a drug, drug containing 
liposome in which the drug is sealed in the 
liposome comprising the phospholipid is carried 
in at least a hole of the porous bio ceramic 
object, and after that, the drug containing 
liposome dried by the removal of the solvent in 
the solution is carried, characterized in that the 
sustained-release drug containing ceramic body 
is arranged in a body fluid, the medicine is held 
in the liposome while the liposome comprising 
the phospholipid is regenerated in the body 
fluid, and after that, only the drug elutes through 
the film of the liposome. 
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[CLAIM 4] 

The usage method of the sustained-release 
drug containing ceramic body of Claim 3 
wherein the bio ceramic object is a calcium- 
phosphate type compound whose Ca/P atomic 
ratio is 1 .4-1 .75. 



;.or i 



[DETAILED DESCRIPTION OF INVENTION] 



^) o 



[INDUSTRIAL APPLICATION] 

This invention relates to the sustained-release 
drug containing ceramic body and its usage 
method. 

Furthermore if it says in detail, it is suitable for 
the treatment of infection prevention or a 
diseased part, and it is related with the 
sustained-release drug containing ceramic body 
excellent in the medicinal self-sustaining effect. 

This invention is utilized for the artificial bone 
filled up to the site which excised the bone, 
infection prevention of dental-implant 
embedding besides the treatment of the 
osteomyelitis, a malignant, etc., etc. 

[PRIOR ART] 

In infection prevention of an operation site, and 
the treatment of a diseased part, 

Taking of a drug of antibiotics etc., muscles, 
and intravenous injection have been performed 
generally. 

However, by the time a medical agent 
reaches a diseased part, a lot of medical agents 
including the part must be administered by the 
medical-agent metabolism in an unnecessary 
site, or the distribution by the blood flow. 
Moreover a medicinal prolonged maintenance is 
hard. 

In order to solve this, Medical-solution 
impregnation porous ceramics which made the 
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medical solution impregnate in the blow hole of 
a ceramic object (unexamined-Japanese- 
patent-No. 59-101145 gazette), the ceramic 
granule object for drug administration which 
made the drug contain in the small hole which a 
granule has (Japanese Patent Publication No. 
62-6522 gazette), the calcium-phosphate-type 
filler which puts antibiotics in a main small hole 
and makes the circumference a calcium- 
phosphate layer (unexamined-Japanese- 
patent-No. 60-106459 gazette) are known. 
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[PROBLEM ADDRESSED] 

Si n ob 63 oh above d ru g go nta i n i n g oeram i c body 
(drug impregnation container) holds or puts a 
medical agent in the air hole of the ceramic 
body, or its hole, a medicinal long-time 
maintenance is not necessarily sufficient. 

Therefore, emergence of thing in which the 
medicinal self-sustaining effect was further 
excellent is desired than such a mere medicine 
impregnation container. 

This invention is aimed at providing the 
sustained-release drug containing ceramic body 
which excels a mere medicine impregnation 
container in a medicinal self-sustaining effect, 
and can adjust the effect, and its usage method. 



[SOLUTION OF THE INVENTION] 

The sustained-release drug containing ceramic 
body of this invention immerses the porous bio 
ceramic body in the solution of phospholipid 
and a drug. 

Into a hole at least of this porous bio ceramic 
object, the drug containing liposome by which 
this medicine was sealed is made to carry into 
the liposome comprising this phospholipid. 

After that, this drug containing liposome dried 
by the removal of the solvent in this solution is 
carried. 
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It is characterized by the above-mentioned. 

Above " at least inside of a hole n implies that 
an adhesion hold may be carried out not only on 
the inside of a hole but on its surface. 

For a organism reason, there should just be 
no harmful as a ceramic which composes a 
porous bio ceramic object. For example, a 
calcium-phosphate type, an alumina, a zirconia, 
a silicon-carbide sintered compact, zirconia- 
apatite composite sintered compact, silicon- 
carbide-glass-ceramics composite sintered 
compact, a silicon-nitride sintered compact, etc. 
can be used. 

Among these, a calcium-phosphate type 
ceramic or an alumina is used generally in 
particular. 

The former has a formation of a neogenesis 
bone. It excels in bioaffinity etc. extremely. 

The latter is chemically stable and it is 
excellent in a corrosion resistance, wear 
resistance, the strength, etc. 

"calcium-phosphate type" means the ceramic 
which mainly (usually 40 weight% or more) 
contains a calcium phosphate. 

As this calcium-phosphate compound, a 
CaHP04.2H20 and CaHP04 and calcium tri 
phosphate [Ca3(P04)2] hydroxyapatite 
[Ca5(P04)30H] fluorine apatite [Ca5(P04)3F], 
Ca40 (P04)2, Ca2 P2 07, etc. can be used. 

These compounds can used independent or 
2 or more sorts of. 

Moreover in particular Ca / P atomic ratio are 
not limited. 

However, Ca/P atomic ratio is 1.4-1.75 
among these. 

An apatite (for example, a hydroxyapatite or 
fluorine apatite) or a tri calcium phosphate is 
preferable. 

Since a formation of a neogenesis bone is 
quick. 

Since a formation of a neogenesis bone is 
more quick, in particular this apatite is more 
preferable. 

Various well-known material and a sintered 
compact can be used for an alumina etc., for 
example, speaking of an alumina, the kind of 
crystal structure etc. is of little concern. 
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A "porous" should just be thing of a grade 
with which a drug containing liposome is held in 
the hole. Porosity is about 3-80% usually. A 
hole diameter is about 0.1 -several 100 
micrometers. 

The manufacturing method of this porous object 
can use well-known various methods. For 
example, there is a method which the 
predetermined amount of the binder of an 
organic substance is added to predetermined 
ceramic powder, is shaped to a predetermined 
shape, and is baked moderately. 

The form of this ceramic body, a size, etc. are 
variously selected depending on the objective 
and an application. 

"Phospholipid and a medicine are held at 
least," The chemical-change inhibitor of a 
compound or a lipid for stabilizing the film of a 
liposome etc. can be added, and this can be 
made to hold in addition to these compounds. 

This "hold ", What is sufficient is just to be 
thing with which these compounds are 
maintained and put on the inside of a hole, 
further a surface. The adsorption by means, 
such as a adsorption or permeation, is usually 
of little concern in chemical and a physical 
adsorption. 

What is sufficient is just to have a 
hydrophobic part and a hydrophilic part and to 
form a liposome as "phospholipid". For 
example, the phosphatidylcholine (lecithin) of 
the egg-yolk origin, the phosphatidylinositol 
from a bovine brain, the 
phosphatidylethanolamine, the 
phosphatidylserine, a diphosphatidyl glycerol, a 
culdi olivine or a sphingomyelin, etc. can be 
used. 

A "liposome" is one type of an artificial lipid 
membrane. 

The closing vesicle which consists of the 
single layer or the multiple layer of a lipid is 
said. The comparatively big single lamella 
vesicle (LUV) of the multiple lamella vesicle 
(MLV) of a multiple layer, the small single 
lamella vesicle (SUV) of a single film, and about 
1 micrometer of diameters is included. 

As the "medicine" included in a liposome If it 
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is the drug which is made necessary in a 
medicinal maintenance through a long time, it is 
good anything. 

For example, as this drug, there are an 
antibiotic, a synthetic antibacterial, an 
antineoplastic drug, an anticancer agent, the 
immunity ability enhancer, an antiviral agent 
antifungal, an immunotherapy agent, a drug for 
cell activation, a hormone agent, an antipyretic, 
analgesic and anti-inflammatory agent, a bone- 
formation factor, etc. 

If it shows concretely, as antibiotics, they are 
the benzylpenicillin of a penicillin type, a 
methicillin, an oxacillin, a cloxacillin, an 
ampicillin, the hetacillin, carbenicillin, 
sulbenicillin, a ticarcillin, etc. The cefaloridine of 
a cephem type, cefalothin, a cefotiam, etc., the 
latamoxef of an oxa cephem type etc., (beta) 
sulbactam/cefoperazone of - lactamase inhibitor 
(compounding agent) etc., the various materials 
of other various types etc. can be used. 

As a synthetic antibacterial, they are a 
sulfamethoxazole, a trimethoprim, etc. As an 
anticancer drug, they are nitrogen mustard N- 
oxide hydrochloride, thiotepa, a methotrexate, 
an iphosphamide, an etoposide, carboquone, a 
micro phosphamide, etc. As that which acts on 
another malignant, actinomycin D, a 
hydrochloric-acid aclarubicin, etc. as an anti- 
virus agent An acyclovir etc., As an antifungal a 
miconazole etc. as an immunotherapy agent An 
interferon- (alpha) etc., Adenine etc. as 
medicine for cell activation, Dexamethasone 
acetate, an acetic-acid triamcinolone, etc. as a 
hormone agent (steroid), for example, a 
suprarenal-gland hormone agent. As an 
antipyretic, analgesic and anti-inflammatory 
agent, the acetaminophen of an aniline type, a 
flufenamic acid, etc. Benzydamine 
hydrochloride of a benzydamine type etc., 
Aspirin of a salicylic-acid type etc., Antipyrin of a 
pyrazolone type etc., the acemetacin of an 
indomethacin type etc., Alclofenac of another 
antipyretic, analgesic and anti-inflammatory 
agent etc., A bolmorphologic protein etc. can be 
used as a bone-formation factor. 

Moreover, when it is thing whose solubility to 
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water is low, as this medicine, it holds between 
the hydrophobic parts of a liposome. When it is 
thing the solubility of is large, it holds between 
the hydrophilic part. 

The method of making phospholipid, a 
medicine, etc. hold in the hole of a porous 
ceramic object etc. mixes each of these 
solutions usually. 

The predetermined porous ceramic body is 
carried out an immersion etc. in this liquid 
mixture. 

Phospholipid etc. is made to absorb or 
permeate in the hole of the ceramic body etc. 

After that, it is made to dehydrate by the 
known method of freeze-dried etc. 

in addition, this phospholipid etc. is heid at 
the hole middle class of a porous ceramic object 
with dried condition dehydrated usually. 

However, it may not be limited to this but it 
may hold in the state of the liposome distributed 
in solvent, such as water. 

The preparation method of the drug 
containing liposome with a target effect is the 
following. 

Phospholipid, a medicine, etc. are made to 
make mix and suspend in water etc. 
An abundant layer liposome (MLV) and a 
single-film liposome (SUV, LUV) are made to 
form by the well-known methods, such as a film 
method, an ultrasonication method, and an 
ether injection method. In the lipid bilayer of this 
semipermeable, a medicine is sealed and it is 
prepared. 

In order to gather the encapsulation yield of a 
medicine here in the case of liposome 
manufacture, about 10% is added a stearyl 
amine, a dicetyl phosphate, a phosphatidic acid, 
etc. with respect to an entire lipid density. 
Moreover about 20-50% may be added 
cholesterol etc. for film stabilization. 

Furthermore in order to avoid the chemical 
change of a lipid, antioxidants, such as the 
vitamin E, may be added. 

When adaptive is carried out to in the living 
body, Since it must be a sterile formulation, all 
the operation processes of the above are 
performed aseptically usually. 
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The usage method of the sustained-release 
drug containing ceramic body of this invention 
immerses the porous bio ceramic body in the 
solution of phospholipid and a drug. 

Into a hole at least of this porous bio ceramic 
object, the drug containing liposome by which 
this medicine was sealed is made to carry into 
the liposome comprising this phospholipid into a 
hole at least of this porous bio ceramic object. 
After that, the sustained-release drug 
containing ceramic body by which this drug 
containing liposome dried by the removal of the 
solvent in this solution is carried is arranged in a 
body fluid. After that, while the liposome 
comprising above phospholipid is regenerated 
in this body fluid, an above medicine is held in 
this liposome. 

After that, only this drug passes through the 
film of an above liposome, and it elutes it. 

It is characterized by the above-mentioned. 
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[Action] 

This drug containing ceramic body contains 
phospholipid and a drug at least in this hole. 

Therefore the liposome which included the 
drug is constructed in body fluids, such as water 
and the blood. 

This medicine is further discharged out of a 
hole from this encapsulated drug containing 
liposome, without changing the 
physicochemical property of a medicine. 
Therefore release of a drug is delayed. 

And the emitting amount or the discharge 
time of a medicine can be adjusted by the kind 
of liposome structure, the kind, the density or its 
surface charge of phospholipid which is the 
main components of a liposome, addition of the 
quality of a film stable compound, etc. 



[Effect of the invention] 

As mentioned above, the release time of a drug 
is controlled by the liposome. 

Furthermore medicinal duration can be 
adjusted. 

Therefore, compared with the case where the 
medicine is made to only hold in a hole 
conventionally, Infection prevention of the 
operation site which performed excision of a 
bone etc., and continuation medicinal, in the 
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treatment of a diseased part can be made long, 
and, moreover, the regulation can be performed 
easily. 

Moreover, this liposome is homogeneous as 
a biomembrane. 

Therefore there is no organism sake harmful. 
Safety is also high and it is convenient also in 
respect of the treatment etc. 

Furthermore, when a ceramic object is a 
calcium-phosphate type porous ceramic, Since 
bioaffinity is good and has bone inductivity, a big 
effect is shown to recoverability of a bone 
deficient part. 

Moreover, when the ceramic body is an 
alumina, it is chemically stable and it is 
excellent in corrosion resistance, wear 
resistance, the strength, hardness, etc. 

[Example] 

Hereafter, an Example specifically explains this 
invention. 

(1) Manufacture of a sustained-release drug 
containing ceramic body First, each solution of 
the 2.6x1 0-3M (mol concentration) solution 
(No.1) of the phosphatidylcholine (lecithin), 
2.6x1 0-2M solution (No.2), or 1.3x1 0-1 M 
solution (No.3) and cefotiam-hydrochloride 
4.2x1 0-2M solution are provided. 
And this both solution is mixed. 

A mixed solution is prepared. 

In addition, each of these solution are a 
solution of alcohol, such as methanol and an 
ethanol, and another organic solvent. 

After immersing a porous calcium-phosphate 
ceramic bead (9 mm (phi)) to this mixed 
solution, under a vacuum (about 0.05-0.1 
mmHg), 

About 10 hours is required and freeze-dried. 
A liquid medium is made to remove almost 
completely. 

The drug containing ceramic bead was 
manufactured. 

In addition, as this porous calcium phosphate, 
they are about 25-40% of porosity, and about 
0.2-5.0 micrometers of hole diameters using a 
hydroxy apatite. 

This ceramic bead was manufactured as 
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follows. 

That is, a wax type binder is mixed to calcium- 
phosphate ceramic material (Ca / P atomic ratio 
is about 1.6). 

It degreases after molding by the injection 
moulding. 

It baked by 1100 degrees-Celsius and this 
was made into the sample bead. 

In addition, the medicine content ceramic 
bead (mere medicine impregnation container) 
was manufactured like above No.1 as 
Comparative Example except not using lecithin. 
(2) Performance evaluation 

As follows, performance evaluation in In Vitro 
(test-tube-experiment) was performed about 
each medicine content ceramic bead. 
First, the tester tool shown to a first diagram is 
provided. 40 ml water, the physiological saline 
(0.9%), phosphoric-acid buffer, etc. are injected 
in the diffusion cell (the height of about 45 mm, 
internal diameter of about 37 mm (phi)) 1 . 

A rotor 2 is put. 

In addition, 5 show a rotation base in the 
same figure, and 6 shows a cover. 

After that so that the ceramic bead 3 does not 
touch the side of the rotor 2 and the diffusion 
cell 1, It is made to fix to the center of this 
diffusion cell 1 by the platinum wire 4, and this 
ceramic bead 3 is immersed in predetermined 
aqueous solution. 

In this case, phospholipid forms MLV type 
liposome in aqueous solution. 

In addition, a ultrasonic wave can be applied 
to this MLV type, and it can also make as SUV 
type or LUV type. 

The rotation number of a rotor 2 was set as 
300 rpm, and 5-20 micro-litres collection of the 
eluate in the diffusion cell 1 was carried out by 
the micro syringe oyer time. 

The quantitative measurement of the density 
of a cefotiam hydrochloride was carried out the 
collected sample liquid using the high 
performance liquid chromatography (HPLC). 

The release data by the 10 hours are shown 
to a Figure 2. 

According to this result, As for the emitting 
amount and the releasing rate of a cefotiam 
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hydrochloride, compared with Comparative 
Example, experiment No. 1, and 2 and 3 are 
small. 

When the density of lecithin is especially 
made deep like No.3 furthermore No.2, the 
emitting amount and a releasing rate are much 
more small, and a medicinal self-sustaining 
effect is much more excellent. 

The effect which prevents a hydrolysis is also 
much more excellent. 

Therefore the medicinal self-sustaining effect 
of a requirement can be set up by changing the 
density of lecithin, while excelling in a medicinal 
self-sustaining effect. 

Moreover, because of phospholipid which 
composes a biomembrane, the lecithin which 
composes a liposome does not have a 
organism sake harmful, and is extremely safe 
also for the treatment of a diseased part etc. 
Furthermore, even when it analyzes P part in an 
eluate, when considering that the amount of 
detection of P part is very low, the liposome 
itself is held stably, without desorbing out of the 
hole of the ceramic body. 

It is considered that only a drug is passing 
through and eluting a phospholipid film 
selectively. 

Therefore, it is considered that this has 
contributed to the excellent medicinal 
maintenance effect. 

Furthermore the liposome containing ceramic 
body is recovered after a drug elution. 
For example, only a drug is made act on that 
which dehydrated this and phospholipid and a 
medical agent are made to hold on the ceramic 
body again. 

Phospholipid and the ceramic body can also 
be used circularly. 

Moreover, even when it uses the other porous 
bio ceramic object furthermore an alumina 
porous ceramic object, a favorable capability is 
shown like the above. 

In addition, in this invention, it is not restricted 
to what is shown in the above concrete 
Example. It can make the Example variously 
altered within the limits of this invention 
depending on the objective and the application. ' 
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That is, favorable performance is shown when 
the concentration of a lecithin solution is the 
range which is 1M-10-3M except for the above. 

Moreover when the density of a cefotiam- 
hydrochloride solution is the range which is 1M- 
10-3M, a cefotiam-hydrochloride content 
liposome can be prepared satisfactorily. A 
favorable capability is shown similarly. 

The drying method of solvent cannot be 
restricted freeze-dried, either, but also let them 
be other drying methods. Moreover thing which 
does not remove solvent, or thing which does 
not remove completely is also good. It may use 
in the state of the liposome which it was made 
into water etc. the impregnation and the 
distribution and carried out the aperture 
diameter. 

Moreover, especially the method of 
administration of this medicine content ceramic 
object is not limited. What is sufficient is just to 
be the method of this ceramic object, body fluid, 
etc. being contacted so that description of an 
action and an effect stated by the above may 
show. For example, it is good by injection or the 
oral. 

When based on the latter oral, By discharge 
delay-ized action of the medicine by liposomes, 
such as coating this medicine content ceramic 
object by the material of enterics, such as 
hydroxy propylmethyl cellulose phthalate 
(HPMCP) since a medicine can be discharged 
not in the stomach but in intestines mainly. 
There are not an unnecessary discharge of a 
medicine and an elution of a ceramic. Danger of 
the stomach being risked are small. Only a 
porous bio ceramic object can be made to eject 
to an external. 

Therefore it is useful. 

Moreover, not only people but other animals 
and a living thing are sufficient also as the 
object of administration. What is sufficient is just 
to be able to anticipate an effect. 



02/09/13 



16/19 



(C) DERWENT 



JP2631890-B2 



THOMSON 



DERWENT 



x\ ^mxhz> 0 &i*<d 

[0E©fB!*^KMl [BRIEF EXPLANATION OF DRAWINGS] 

^1 lattHife^tfffiv^WflfelS A first diagram is a description sectional 

AtfJ&WBriEEU H2[iR4!!J£ drawing of a tester tool used in the Example. A 

m<Dm§m&*7F-$-jf7yx*h Figure 2 is a graph which shows the test result 




of an Example. 



' ) J/X* HA. *— / ^ \ J I P T** J x | ' — y 




[A first figure] 




112 0] 



[A Figure 2] 



02/09/13 



17/19 



(C) DERWENT 



JP2631890-B2 



■e 100 




#1cf s M) 



5 10 

Horizontal axis: Time 
Vertical axis: Released cefothiam 
Comparative example, 
Lecithiri 



THOMSON 

+ 

DERWENT 



02/09/13 



18/19 



(C) DERWENT 



(12) 



(4SmnB ¥^9^(1997)7^160 



<B 2) (11)»B1F#*J 

^263189(tff 

(24)S#0 ^9^(1997)4^250 



(SDInLCl.' 

A6 1K 47/02 
9/00 

A 6 1 r. 27/00 
//A6 1K 9/127 



F I 

A61K 47/02 
9/00 

A 8 1 I- 27/00 
A 6 1 K 9/127 



B 

G 
F 
A 



fHJppl-5792 



(65)&H#^ ftRI¥2-l98560 

(43)&KB ^2<P(1990)8^7H 

(31>«BfetSS!5#^ »HBfl63-2667e9 

(32) RfcB flB63<1988)lOJI22B 

(33) «fc*fcfeKH B# (J P) 



PTO 2002-4689 

S.T.I.C. Translations Branch 



mmm 999999999 

mmitim%8®m l to 3 r b 2 s-js 

102ftl0175£t 
(72)$8Wfi JfcB HI 

(74)^sa #a± m& 



(57) [W u WiC?)Kffl] 

t7 5 ? U V&Hl'St'U 5 -y 7ft<9 



10 



1.4— 1.75-ra* >tefi)\'i'V^M:gtoX'h&m% 



®t?>kx&*. wmmnmnte. ax 

StiTtK^tt^ffl*^ 5 -y ( 1*^1062-6522 v 

ft'C^4. 

vmwmmi&irL&v 5 $ -/ u 

^Bff**^** U #y-z>rt£8SI^TOA§tafc»Bi 
#£y d?y-Afciffifr5*. KJSM£+»J»tt« 

*«ofMifc W+S&ft u 1 4; ^ -1 fc £ j8Bfe*« . 

&iVStrt4 9 5 » 7 *fcflilft*4-t 9 5 -y ? i: L 

^a-r. 

5 -y 7 XliT/P 5 -fT&H»»CfflV * fc*l4 . 1W#ti*f 1* 

ma&<h ntk&ffimmtmfrxm. minify 

± 1 1 T ( *8s 40miiSSJ?Lh ) *tr* 9 5 "/ 9 £ v > 
CO'jyKA^^A^ftlJiLTtt. CaHPUt • 2H 



2) tfu H +2 6 3 1 R9 0 

4 

2 U, CaHPUiK l-WA-y^AW^j-f Jtas (PUO 
2 ) . t h'n^rA'jM }• CCas (POi ) jOO} . 
m?A Y ;cae (POt) oFD . CatO (P0» ) 2 . CaiPsOv 

2Si?JLi:^}U^Ii:tTWV^C:>* { -C^5. 4^Ca/P 
JE^JttdW^KSSSi't.t'V^. Ztimt*** Ca/Pili 1 

x- K<*Pi to.. lit fett.' «r3i*tf!)ik«* t 
10 2V ^^'C^> « . ttfci »Tv^ h liflfe-ff©*** 1 

3~~80%g8C. 7LS» I l50.1~®lCO//mSlK«t<O-CJ> 
v»5^i:*<T-^. Mil BKE«0«b5Sy^»*<ctr« 

so " y yfittj trtts a**t t>^. y ^ 
y-ASjgiiW*t>0-caiiKJ:<. Hi-HT. Dumcb* 

*«Pftf)**^^9/Nfi (»LV> . 
$^:4L!7^!7/hfi (SUV) Jt^iiSl ju mSlSoikiRW 

amtzmtt* immiixn. *vz!s»y%n 

*ry-i/V>\ Tyvir-yy. ^fisvy. ^-^-^y 
50 y . -9-;K- >■ ') > . -fiv\>- y *) 



5 

? - H - N -ttis H . -7-*r>\ ;* I- b 

mwmm&t lxtt->&. *>\*yiMx.iim 

*;«y?PI Urn 4 1*81) LT^t^***/ 

7*vvy&. tf^yoyjR^Ty+Kyy*. -ok 

toTtWiy*1"/ W&Btfcf-k LXX-tWl" 
7tuVv 77u*r4 >^£ffl^& •! t ifiX't I. & 

D #y- AWHUkaifflfcfiS&i* it. 

'J vJBBTiH^ilSfinfft^LftHs^ 5 -y 7fltf*l'l'^£ 

Tm *) -eft * . y >jiHat^*m^5r^^)*'Cis*j 

-ftlR'J-KV-A (SUY. LUV) ZitmZ&X. Z<7)rft 
&±(f& XfTOH-Tty. iM'tWX7x 



6 

fit. isy yB«3&»fe^4 y*y^flfct^fe7>m 
+fcfidatu» *<^». mmmzx±&vymfrt>'<: 

^w>*»'i'T. «*srtaLfcy* , y-A3&*«»sit 

< . ^oyy7-Hr;Mli*ii^»^#y ^V-A^fe^lc 

y^y-A^ifijjafi^-cftsyyBWfoSBM. « 
fW>t/JI!MP&tf*>fe-f iBSOift 

awe* ^"-r m&<ri®m ^awt- c k #r 

% JBfcl. •fe9S«y^Wc* t y>*l*A'>">A3R'*JLft«t9 
{ 1 ) ft&M&jfrfr-t^ 5 -v ^ 

ii e . ^.X7rf-^ny>- t^-n) ^2.6x10 

5 M (tA4ft*> ?§fft (No.l) . 2.6X10 *Hi&i& (No. 
10 2) Xi±1.3xl0-'M^ (\t).3) cr>&®&> . iI@S-k7 
*^-TA4.2xlO- 2 M^-it:iWt«. £L'C<r«ftr$& 

^^S6-ii?(Sitc^fLSy >i?yy;i'v'^A-fe7 5 */ ^ tf 
-t: (9m^) Sra»Uctt. A!3* (^0.05M).lmmlU) 

#L/s. ft. ■ito$1in t Jy1SitiA' t ''*>Jsk\,Xtt, t 

50 |-n^>-r / V &fflV\ ^L$*%25-40%^.®. 



14 } 

7 

-fLf&MIW. 2—5. On mfiUTTj)* , I^75'>7 1'- 

*l\o. 1 4: Httfc LTJHWWf * 7 $ 7 t'-X ( tt*r& 
■ <2)tttBWI , 

(S5S#J45o. rtfi*07"i*'> lrtfc4(W«>*. 4-*Mfe 

(0.9%) *i^y ywe«iB»*axt. emrt-2 

-b 5 5 •:/ 7 f- X 3 MOTS?- 2S«1S^ 
1 <0iit:gt6i fc wfir v J: 3 te, i^Kttt-fe A- 1 

tt-Cil. 0^^2«l5lte3a*:3OOrpi B K:g^L, tm 
?57 4- (wuc) Srffl^tii;SS-fe:7 r^rA^j|^$- 

<Lfe*^cii. **>«ctBs. 

x-th. a&. y#y-A*«jdW-*i'S^>*i£iMR 



U iiT^S O ? 1 o •» w 

8 

tlwam 7 5 y ^ ftt^ffl^T: t jJEk raaac ft**: 

tff*ttXttttD3*:.k T L J: ^ . «»©**PK J: 
h (DPHCP) ^ISSttfl^ffCi^SKfl^fr-t^Sy 

ff 1 WJ4SlttMrfflv ^ft«ISM<OIH>nffdilsi. *2 P4 

l:ttlft-fc^. 2:D3WKT-. 3:^75 -y^t'-X. 4:T9^ 



V 1 ) 



[JB101 [jB2Hl 




«m"fe*MTfimK«5±Bri4$18# 



<56>*#fctt 4MB B54 163807 ( J P , A) 



